During the autumn 1983 and the spring 1984, water, sediments and three animal species of commercial interes (Crassostrea an~ulata, filter feeder; Dicentrarchus labrax, predator; and 12 Mugil auratus, detritus feeder) were examined in the Guadalquivir estuary.
INTRODUCTION
The Guadalquivir river is the most important course of water of South West Spain. Its tributary, the Guadiamar river, joins the Guadalquivir near its mouth at C~diz Gulf in the Spanish South Atlantic coast, just after skirting the marshy part of the Do~ana National Park.
The upper Guadiamar river receives through its tributary the Agrio river the drainage water from an opencast-worked polymetallic sulphide deposit and the effluents from a plant for the treatment and concentration of mineral. Guadiamar river also receives sewaEes outlets from villages supporting a population of ca. 40000 and diffuse land pollution. Untreated effluents from olive-oil manufacturing mills were also discharged into the river during the first part of the period of this study. C~diz Gulf is rich in high quality fish and shell-fish and touristic resorts. Also C~diz Gulf and Guadalquivir estuary are important areas for the development of aquaculture.
The Do~ana National Park, the Guadalquivir estuary and the C~diz Gulf, are very fragile ecosystems which can be greatly altered by inflow of sewage and industrial effluents.
The present paper summarizes the work carried out from 1978 to 1984 on water, sediment, flora and fauna of the Guadiamar river and the Guadalquvir estuary.
METHOD AND MATERIALS
Heavy metals were determined in acidified filter water samples by AAS (U. S. EPA, 1979).
Digestion of soil, sediment and plant samples for total metal determinations were carried out by the dry-ashing method described by Ritter et al. 1
Available heavy metals in soils and sediments were determined by the DTPA method. 
RESULTS AND DISCUSSION
During 1978-79 a study on the heavy metal content of Guadiamar water was carried out. 5 '8 Several sampling stations were established in order to determine heavy metal pollution originated by th~ mine industry in its first stage of development. Table I shows that water from stations i, 3 and 8, beyond the influence of the polymetallic sulphide deposit, had pH values and heavy metal concentrations within the range of the U. S. EPA quality criteria. 7 In laboratory experiments, 9 it was confirmed that alpechines have high ability to dissolve and complex heavy metals from sediments. Solid residues from a water sample polluted by alpechine___~s were found to absorb 128 ~g Cu mg -I from solution. Maximum complexing ability of soluble i0 fraction of alpechines were determined by Zunino et al. method , and amounted to 42, 21 and I0 ~g mg-lfor Cu, Zn and Mn respectively.
From 1980 to 1984 the region suffered a severe drought. In the same period the plant for concentration of the mineral started using SO 2 derivatives as floating agents and the metal contents of water greatly increased.
During those years, studies on water, sediments, soils and vegetation of the river banks of Agrio and Guadiamar rivers were carried out. II The trend of the water results (Table II) was very similar to that observed in 1978-79 (Table I) , although mean values of pH and metal concentrations in station 5 showed that the pollution had increased respect to 1978-79. This can probably due to the discharge of floating agents composed by thiosalts which acidified water and dissolved metals from sediments. Mean concentrations of total and available heavy metals in sediments an soils from stations 2,4 and 5 were higher than those in the reference station 3 (Table III) Mean total concentrations of heavy metals in the Guadalquivir estuary sediments were higher than thc~e in the Barbate estuary (Table V) . However, in both estuaries Cu, Mn, Pb and Zn mean values were higher than those in the reference station 3 in the Guadiamar river, but much lower than those in the polluted stations 2, 4 and 5 (Table III) Comparing specimens of C. angulata within the same range of weight (~lOg) ( 
CONCLUSIONS
Heavy metal pollution of Guadiamar river mainly extends by the drastic changes in the river flow and the dissolving, adsorbing and complexing ability of organic effluents (e.g. alpechines).
Also the discharge of floating agents (e.g. thiosalts) contributes to the progression of metal pollution.
To prevent the progression of the metal pollution, effluents from mineral treatment plant must be oxidized and neutralized before being discharged into the river.
In addition, the water Authorities should establish a continuous water quality and flow control station to determine the effluent variable permits of the industries, in accordance with statistical minimum stream flow.
To regenerate the hydrological status of the Do~ana National Park, water from Guadiamar river must be received in aeration lagoons before allow it to enter into the Park. 
